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Data collection 

Nonius KappaCCD diffractometer 
Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T mi „ = 0.568, T m „ = 0.687 



16446 measured reflections 
2746 independent reflections 
2095 reflections with I > 2a(I) 
R<„, = 0.086 
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In the title compound, C 14 H g BrNO s , the benzene rings form a 
dihedral angle of 62.90 (7)°. The central ester group is twisted 
away from the nitro-substituted and bromo-substituted rings 
by 71.67 (7) and 8.78 (15)°, respectively. The nitro group forms 
a dihedral angle of 7.77 (16)° with the benzene ring to which it 
is attached. In the crystal, molecules are linked by weak C— 
H- ■ O interactions, forming C(12) chains which run along 
[001]. Halogen-halogen interactions [Br- ■ -Br = 3.523 (3) A] 
within the chains stabilized by C— H- • O interactions are 
observed. 

Related literature 

For medicinal and pharmaceutical properties of nitroaromatic 
compounds, see: Jefford & Zaslona (1985); Bhattacharya et at 
(2006); Benedini et at (1995); For similar structures, see: 
Moreno-Fuquen et at (2011, 2013); Moreno-Fuquen (2011). 
For van der Waals radii, see: Bondi (1964). For halogen- 
halogen interactions see Awwadi et at (2006); Hathwar et at 
(2010). For hydrogen bonding, see: Etter (1990); Nardelli 
(1995). 




Experimental 

Crystal data 

C 14 H 8 BrN0 5 
M, = 350.12 
Monoclinic, P2^/c 
a = 6.5308 (2) A 
b = 8.2253 (2) A 
c = 25.6860 (8) A 
P = 103.1910 (9)° 



V = 1343.38 (7) A 3 
Z = 4 

Mo Ka radiation 
H = 3.08 mm -1 
T = 295 K 

0.38 x 0.16 x 0.12 mm 



Refinement 

R[F 2 > 2a(F 2 )] = 0.041 

wR(F 2 ) = 0.113 

S = 1.03 

2746 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



190 parameters 

H-atom parameters constrained 
A/w = 0.43 e A~ 3 
Apmin = -0.39 e A~ 3 



D-H-A 


D-H 


H- ■ A 


D-A 


D-H-A 


C13-H13-01' 


0.96 


2.37 


3.254 (4) 


153 


Symmetry code: (i) x, 


-y + 1. z - h 









Data collection: COLLECT (Nonius, 2000); cell refinement 
SCALEPACK (Otwinowski & Minor, 1997); data reduction 
DENZO (Otwinowski & Minor, 1997) and SCALEPACK: 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) 
molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and 
Mercury (Macrae et at, 2006); software used to prepare material for 
publication: WinGX (Farrugia, 2012). 

RMF is grateful to the Spanish Research Council (CSIC) 
for the use of a free-of-charge licence to the Cambridge 
Structural Database. RMF also thanks the Universidad del 
Valle, Colombia, for partial financial support. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HG5309). 
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4-Formyl-2-nitrophenyl 4-bromobenzoate 

Rodolfo Moreno-Fuquen, Geraldine Hernandez, Javier Ellena, Carlos A. De Simone and Juan C. 
Tenorio 

Comment 

Esters containing aromatic nitro-substituted rings can be used as precursors for the preparation of compounds with 
potential analgesic and anti-inflammatory properties (Jefford & Zaslona, 1985). Indeed, many pharmaceuticals come 
from a variety of nitroaromatic compounds. Acetaminophen for example, a widely used drug, is sinthesized from p-nitro- 
phenol (Bhattacharya et ah, 2006). Other nitro-aromatic esters show marked inhibitory activity against ischemic-induced 
electrocardiographic changes (Benedini et ah, 1995). In order to complement the structural information about nitroaryl 
compounds the title ester, 4-formyl-2-nitrophenyl 4-bromo benzoate, (I), was synthesized. The molecular structure of (I) 
is shown in Fig. 1 . Bond lengths and bond angles in (I), show marked similarity with other aryl benzoates reported in the 
literature such as 4-methylphenyl 4-bromobenzoate (MPBrB) (Moreno-Fuquen et ah, 2011), 4-nitrophenyl 4-bromo- 
benzoate (NPBrB) (Moreno-Fuquen, 2011) and 2,4,6-trinitrophenyl-4-chlorobenzoate (TNPC1B) (Moreno-Fuquen et ah, 
2013). However, it was noticed in (I) that the bond length 04-C1 in the ester moety, is shortened if it is compared with 
analogous distances in systems like MPBrB, NPBrB and the majority of similar aromatic esters. This behavior is 
comparable with those ones well described for trinitro-phenyl benzoates, such as TNPC1B, as a consequence of resonance 
effects over the structure, prominently caused for ortho-nitro-substitution. The benzene rings of (I) form a dihedral angle 
of 62.90 (7)°, a value close to the value presented in TNPC1B and NPBrB systems [63.46 (5)° and 64.98 (10)°] 
respectively. The ester group is twisted away from the nitro-substituted and bromo-substituted benzene rings by 
71.67 (7)° and 8.78 (15)° respectively. The nitro group forms a dihedral angle with the benzene ring to which it is 
attached of 7.77 (16)°. 

The crystal packing shows no classical hydrogen bonds and it is stabilized by weak C-H--0 intermolecular interactions, 
forming C(12) chains along [001] (see Fig. 2; Etter, 1990). The C13 atom of the benzoic ring at (x,y,z) acts as hydrogen- 
bond donors to 01 atom at (x,-y+l/2,+z-l/2) (see Table 1; Nardelli, 1995). 

Recent theoretical calculations show that halogen- ■ -halogen interactions are controlled by electrostatic forces and they 
display directional character (Awwadi et ah, 2006). In the title structure, halogen- • -halogen interactions [Br---Br = 3.523 
(3) A] within the chains stabilized by C — H - 0 interactions are observed. This Br - Br distance is much shorter than the 
sum of the van der Waals radii (3.70 A) (Bondi, 1964). These interactions can be considered type I with trans geometry 
(Hathware/ ah, 2010). 

Experimental 

The reagents and solvents for the synthesis were obtained from the Aldrich Chemical Co., and were used without 
additional purification. In a 100 ml round bottom flask 4-hydroxy-3-nitrobenzaldehyde (0.571 mmol, 0.20 g) and 4- 
bromobenzoyl chloride in equimolar amounts, were dissolved in 20 mL of acetonitrile. Also a few drops of pyridine were 
added. Then the mixture was left to reflux in constant stirring for about two hours. A colourless solid was obtained after 



Acta Cryst. (2013). E69, o793 



sup-1 



supplementary materials 



leaving the solvent to evaporate. IR spectra were recorded on a FT-IR SHIMADZU IR- Affinity- 1 spectrophotometer. 
Colourless crystals; m.p 422 (1)K. IR(KBr) 3101.90 cm 1 , 3072.12 cm 1 (aromatic C-H); 1741.61 cmi (benzaldehyde 
C=0); 1710.5 cm" 1 (ester C=0), 1228.04 cm" 1 (ester C-O); 1533.35 cm" 1 , 1339.51 cm" 1 (nitro-N0 2 ); 1072.81 cm" 1 (C=C); 
742.43 cm-'(Br-C). 

Refinement 

All the H-atoms attached to C atoms were positioned at geometrically idealized positions and treated as riding with C — 
H= 0.96 A and £/ ls0 (H) = 1.2 U eq (C). 

Computing details 

Data collection: COLLECT (Nonius, 2000); cell refinement: SCALEPACK (Otwinowski & Minor, 1997); data reduction: 
DENZO and SCALEPACK (Otwinowski & Minor, 1997); program(s) used to solve structure: SHELXS97 (Sheldrick, 
2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows 
(Farrugia, 2012) and Mercury (Macrae et al, 2006); software used to prepare material for publication: WinGX (Farmgia, 
2012). 




Figure 1 

Molecular conformation and atom numbering scheme for the title compound with displacement ellipsoids drawn at the 
50% probability level. H atoms are shown as spheres of arbitrary radius. 




Figure 2 

Part of the crystal structure of (I), showing the formation of chains which running along [001]. Symmetry code: (i) x,- 
y+l/2,+z-l/2. 
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4-Formyl-2-nitrophenyl 4-bromobenzoate 



Crystal data 

C 14 H 8 BrN0 5 
M r = 350.12 
Monoclinic, Fl\lc 
Hall symbol: -P 2ybc 
a = 6.5308 (2) A 
b = 8.2253 (2) A 
c = 25.6860 (8) A 
P= 103.1910(9)° 
V= 1343.38 (7) A 3 
Z = 4 

Data collection 

Nonius KappaCCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
CCD rotation images, thick slices scans 
Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 
7^ = 0.568,7^ = 0.687 



F(000) = 696 

D x = 1.731 Mgnr 3 

Melting point: 422(1) K 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 3737 reflections 

(9 = 3.0-26.4° 

H = 3.08 mnr 1 

7=295 K 

Prism, colourless 

0.38 x 0.16 x 0.12 mm 



1 6446 measured reflections 
2746 independent reflections 
2095 reflections with I > 2a{I) 
R ml = 0.086 

ftnax = 26.4°, (9 m i n = 3.0° 

h = -8^6 
& = -10->9 
/ = -32^32 



Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F > laiF 1 )] = 0.041 

wRiF 2 ) = 0.113 

S = 1.03 

2746 reflections 

190 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = l/^F 2 ) + (0.0507P) 2 + 0.4984P] 

where P = (F a 2 + 2F c 2 )/3 
(A/a) max < 0.001 
Ap max = 0.43 e A" 3 
Ap mm = -0.39 e A" 3 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two Is. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 1 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional ^-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 



y z U is *IU e 



cq 



Brl 1.31938 (6) 0.42327 (5) 0.035355 (14) 0.08659 (19) 

01 0.7475 (5) 0.4084(3) 0.49383 (11) 0.0950(8) 

02 1.3030(4) 0.2431 (3) 0.40032(11) 0.0952(8) 
Nl 1.1928 (4) 0.2760(3) 0.35705 (11) 0.0598 (6) 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, ") 
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118.8 


Cll— CIO— H10 




119.5 


C4— C3— H3 


120.0 


C12— Cll— CIO 




118.1 (2) 


C3— C4— C5 


119.7(3) 


C12— Cll— Hll 




120.0 


C3— C4— C7 


119.9(3) 


CIO— Cll— Hll 




121.8 


C5— C4— C7 


120.5 (3) 


C13— C12— Cll 




122.1 (3) 


C6— C5— C4 


119.3 (2) 


C13— C12— Brl 




118.1 (2) 


C6— C5— H5 


119.5 


Cll— C12— Brl 




119.8(2) 


C4— C5— H5 


121.2 


C12— C13— C14 




119.0(3) 


C5— C6— CI 


120.8 (2) 


C12— C13— H13 




120.1 


C5— C6— Nl 


117.8(2) 


C14— C13— H13 




120.9 


CI— C6— Nl 


121.5 (2) 


CI 3— CI 4— C9 




120.3 (3) 


C8— 04— CI 


117.44(19) 


C13— C14— H14 




120.1 


01— C7— C4 


124.0 (3) 


C9— CI 4— H14 




119.6 


Hydrogen-bond geometry (A, ") 


D—R-A 


D — H 


R-A 


D-A 


D—R-A 


C13— HB-OP 


0.96 


2.37 


3.254(4) 


153 



Symmetry code: (i) x, -y+1/2, z-1/2. 
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